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Abstract 
This study aims to understand the interactions and communication processes taking place during Joint Media Engagement (JME) 
sessions involving older adults/grandparents and (grand)children in the collaborative use of tablets and tablets’ Apps. In this 
paper, the exploratory methodologies to be implemented during empirical studies are described, as well as the development of 
scripts for the pre and post JME session’s interviews. It is also addressed the development and validation of indicators, scales and 
surveys to assess grandparents/older adults and (grand)children’s digital literacy and the quality of intergenerational relationship. 
Moreover, the paper presents the results of the pre-pilot interviews and a JME session with a grandmother and granddaughter, in 
which they used a tablet App to build their family tree. 
© 2016 The Authors. Published by Elsevier B.V. 
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1. Introduction: a brief account of study’s problematic and related work  
Population is aging worldwide, as the proportion of older people is increasing due to longer life expectancy and 
consistently lower birth rates1-3. Addressing this phenomenon requires efforts to break ageist stereotypes4, leading us 
to face ageing positively. Research has showed that promoting intergenerational exchanges, relations and solidarity 
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is an effective way of countering negative beliefs about older adults, preventing the waste of their experience and 
knowledge, while avoiding forms of isolation5-7. 
For most children, grandparents are the first older adults they know and with whom they experience the majority 
of communication with older people. Quality grandparents-grandchildren intergenerational relationships relates with 
more positive attitudes towards seniors, a more effective transition to adulthood for grandchildren and a higher 
social interaction and satisfaction for grandparents8,9. According to Strom & Strom10, the success of grandparents-
grandchildren intergenerational relationships depends on time spent together, mutual sharing of feelings, thoughts, 
emotions, concerns and reciprocal learning. 
Nowadays children’s time is more than ever spent using digital media, technologies and devices: in United 
States, 8-to-18-year-olds spends more than 7½ hours per day using media11; in Europe, the average screen time 
among children ranges from 4 to 8 hours per day, with northern countries tending to have more hours of screen time, 
while southern countries tend to have less12. Studies also indicate that children at increasingly younger ages have 
now more access to all kinds of digital media and to internet-enabled devices, engaging in online communication, 
social networking, going online on personal and mobile devices13-15. Mobile technology and media, particularly, is 
been assuming a great importance, with over 80% of the top selling educational paid apps of the iTunes store 
targeting children16. 
Older adults, on the other hand, are less likely to use Information and Communication Technologies (ICT), when 
compared to other age groups17. In fact, it has been proved that as age increases and levels of academic 
qualifications and income decreases, older adults show up more sceptical about the benefits of technology and 
digital media and feel more unfamiliar, uncomfortable and unprepared with the technology18. Furthermore, the use 
of new technological devices becomes more difficult, due to physical, but mainly to attitudinal and functional 
obstacles19.  
However, as Neves et al.20 points out, recent studies demonstrate that older adults are not technophobic, are 
willing to use ICT, and often can do it with proficiency. Social and family communication and interaction, namely 
with grandchildren, are amongst the main reasons and motivations for the use of ICT by older adults17,20. Thus, 
studies undoubtedly show that technology and social media can play an important role in supporting 
intergenerational communication, play and learn, over distance or in presencee.g.,21-23. 
Research also suggests that mobile devices and applications, web-based experiences and social media have 
potential to promote intergenerational engagement in recreational and/or educational activities, providing 
opportunity for collaboration, and facilitating cooperation between generations in a range of settings and 
contexts13,24. Mobile devices are considered by some authors13,25 as particularly appropriate tools to integrate 
children and older adults in the digital world, because touch screens allow to overcome the interaction barriers 
associated with mouse and keyboard use as inputs, incompatible with constraints in fine motor skills, resulting from 
normal development process in the case of children, or diseases, such as arthritis, in the case of older adults. By 
enabling gesture-based interaction, these devices seem also to be best suited for supporting intergenerational 
communication and engagement that go beyond the technology and media itself, that happens in the physical 
environment where interaction takes place. According to Takeuchi & Stevens26, time has come to approach media 
engagement differently, namely by considering that people use media together and by understanding how 
individuals interact with and around media while jointly interacting with it. 
Most research on joint media consuming and technology use has been focused on TV co-viewing by children and 
parents. More recently, the concept has been extended to other media and technology and the term Joint Media 
Engagement (JME) as been coined, referring «to spontaneous and designed experiences of people using media 
together, and can happen anywhere and at any time when there are multiple people interacting together with digital 
or traditional media»26. However, the main focus of the studies remains the parent’s role in the collaborative 
processes and the knowledge and skills that children’s acquire; in fact, grandparents-grandchildren intergenerational 
JME, and the development of media and technology to support it, are pointed out by Takeuchi & Stevens26 as future 
direction in JME research. Other authors also acknowledge grandparents-grandchildren’s relations and activities as 
being poorly studied, what makes informed development of technologies to support their intergenerational 
interactions much difficult27. It is precisely in this matter that the contribution of our study is configured, as 
described in the following sections of this paper. 
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2. Research question, aims and variables of the study 
Having as ultimate goal the development of guidelines for designing mobile contents to support and promote 
intergenerational interactions, the on going study this paper presents intends to answer the following fundamental 
question: How does mobile touch screen devices, namely tablets, are jointly and collaboratively used by 
grandparents/older adults and (grand)children? 
Study aims to understand the interactions and communication processes taking place during Joint Media 
Engagement Sessions (JME)26 involving grandparents/older adults and (grand)children in collaborative usage of 
mobile devices and applications, particularly tablets and tablets’ applications, in order to assess, primarily, the way 
those interactions and processes relates to a set of independent variables, such as gender, age, levels of academic 
qualifications, existence and type of parental relationship, quality of the intergenerational relationship (when 
previously existent), level of digital literacy of older adults and children, attitude towards each other, type of activity 
promoted during JME sessions and mobile application used. 
The interaction and communication processes, earlier taken as the investigation dependent variables, will also be 
established as independent variables, as we seek to assess their subjective impact (perceived by the study subjects) 
in the quality of the intergenerational relationship (when previously existent), on the attitude towards each other and 
on children and older adults’ digital literacy.  
3. Methodological approach and empirical studies 
Empirical studies will be exploratory and non-experimental, having mainly descriptive and interpretive goals and 
relying on qualitative and mixed analysis. Research will evolve from pre-pilot and pilot phases to the main phase of 
data collection, in which grandparents/older adults (over 55 years old) and (grand)children (from 5 to 10 years old) 
will be interviewed and observed in JME sessions with tablets. Piloting will allow the validation of data collection 
instruments and techniques.  
Multiple case study method will be used: each case consists of a pair of subjects using a particular tablet 
application to develop a specific activity proposed by the researcher. Subjects will be selected through criterion 
sampling procedures and by convenience. Studies will involve 2 case studies (pre-pilot), 4 case studies (pilot study) 
and 16 case studies (main study). It is assumed, however, that sampling procedures are dynamic and sequential, and 
cases can be added during investigation.  
Semi-structured interviews will be performed to collect data from cases and independent variables under study, 
and to assess the impact of JME sessions on the research dependent variables. In this interview type, the researcher 
has a set of guiding questions, sufficiently open, that are contextually launched in the course of the conversation to 
initiate a topic. One interview will be performed to each element of pairs, before and after JME sessions.  
During each JME session, data collection will be performed by direct and participant observation, and, whenever 
possible and/or desirable, subjects will be questioned in order to build a shared interpretation of the activities and 
processes taking place. 
Interviews and JME sessions will be recorded to be later subjected to content analysis, using both inductive and 
deductive analysis categories.  
3.1. Developing data collection instruments 
To conduct empirical studies, the selection, adaptation, construction and validation of data collection instruments 
was needed, namely: i) Indicators, scales and surveys to assess digital literacy of grandparents/older adults and 
(grand)children; ii) Indicators, scales and surveys to assess the quality of intergenerational relationship and attitude 
toward the other; and iii) Scripts for semi-structured interviews, pre and post JME sessions. 
This study considers that digital literacy corresponds to the ability to mobilize knowledge, skills and attitudes to 
critically identify, access, manage, assess and integrate digital resources to build new knowledge and communicate 
with others, in an effective way and through different formats28-31. To assess digital literacy of grandparents/older 
adults, we used DIGCOMP project proposal28,29, considering the same areas of competence (Information skills, 
Communication skills, Problem solving skills, Content creation and manipulation skills) and proficiency levels, but 
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adapting and adding indicators, whether to integrate skills that are not originally foreseen, but that seem important 
nowadays (e.g., the use of instant messaging services), as to incorporate skills more specific to mobile platforms and 
devices (e.g., search for and installing Apps or using geo-location service). A set of questions were integrated into 
the pre JME sessions interviews’ script, concerning access to mobile devices (tablets and smartphones) and 
computers, from which more questions are gradually and contextually introduced to assess digital literacy indicators.  
For children, DIGCOMP indicators and scales lack a much deeper adaptation. In the context of DIGCOMP 
project itself, a study has been conducted and digital competence indicators for children have been developed, but 
oriented only to the learning domain and for students from 8th to 11th grades28. Since no fully appropriate set of 
indicators and scales for digital literacy of 5 to 10 years old children have been found, we decided to collect, during 
pre JME session’s interviews, as many information as possible concerning what children are able and used to do 
with mobile devices and computers, considering the same 4 areas of competence used for older adults. Scales will be 
deductively developed. 
Definitive scales for the quality of intergenerational relationship will also be deducted from results. Indicators 
were developed based on what literature suggests concerning successful grandparents and grandchildren 
relationships: they spend time together, communicating and engaging in meaningful and enjoyable activities; they 
participate in each others’ life and learn reciprocally9,10. It is also considered important to understand the role of 
technology in the relationship. These indicators were surveyed through a set of questions integrated into 
grandparents and grandchildren pre JME session’ interview script. 
The scripts for the post-JME session’s interviews are fully constituted by questions intended to assess how 
subjects feel about what they experienced during the session, what they have eventually learned and their subjective 
perception on the impact of these kind of activities in the quality of the intergenerational relationship, on the attitude 
towards each other and on children and older adults’ digital literacy. 
Most of the questions in the interview scripts are initiation questions, as they were designed to trigger the first 
ideas about a topic and can be introduced without obeying a systematic order. In the context of the interviews, these 
questions will be complemented with development questions, which are intended to expand or supplement the 
initially introduced ideas. 
Scripts for the interviews of the cases in which there is no parental relationship between older adults and children 
have not been developed yet.  
3.2. Setting activities for JME sessions and selecting Apps  
To set the activity to involve grandparents and grandchildren in the joint and collaborative use of tablets, were 
considered things that could be potentially enjoyable by both and that could promote reciprocal learning.  The 
construction of the family tree seemed an appropriate kind of activity to be proposed to grandparents and 
grandchildren. The activity to be proposed in cases in which there is no parental relationship between older adults 
and children has not yet been defined. 
The App to be selected should be iOS compatible, providing a drawing canvas and features that could enable the 
building of a branched structure, through drawing, painting and writing tools and allowing the integration of external 
elements such as photos. It should also allow to scale and resize elements (given the small size of tablets’ screen), 
save, and eventually share, the work produced. On the other hand, the App should not be childish and distractive, 
nor too complex and difficult to use. 
A wide set of Apps have been considered, most of which included in the category productivity of the Apple store 
that matched the criteria. The App Sketches II, by Tayasui.com, was one of the most interesting, as it includes the 
possibility of recording screen interaction and microphone input allowing to save a session log. However, the App is 
too complex considering subjects and purpose, since it has too many paintings tools and sub-tools, text is not 
editable, and access to some features, such as saving, is based on gestures that have to be learned. The inability to 
edit the text, moreover, is common to almost all the analysed Apps.  
At the end of the analysis and after excluding the Apps that appeared inadequate or problematic, two remained: 
Notepad+ (in Portuguese, “Bloco de Notas +”) and Notes HD. It was decided to test the free versions of both Apps 
during the pre-pilot study and the search for a more suitable App will continue, before making a final decision 
regarding the pilot and main study.   
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4.  “Let’s build our family tree! ”: considerations regarding pre-pilot with grandparent and grandchildren 
The pre-pilot study intends to prepare the pilot study, initiating the process of validation of data collection 
instrument, namely the pre and post JME session interviews’ scripts and the JME sessions protocols. Regarding the 
interviews’ scripts, the study aims to verify: i) the adequacy of initiation questions to trigger the collection of data on 
indicators of the variables of the study; ii) the adequacy of semantic and syntactic construction of the questions to 
the characteristics and skills of the subjects; and iii) the duration of the interviews. In what concerns the JME 
sessions protocols, a first feedback on the reaction of grandparents and grandchildren to the proposed activity was 
needed, as well as the assessment of the adequacy of the selected App. 
The pre-pilot session with grandparent and grandchildren involved a 58 years old grandmother and her 5 year’s 
old granddaughter. Both pre and post JME session interviews were made separately to grandmother and 
granddaughter. 
Regarding the pre JME session interviews’ script, the initiation questions concerning access to mobile devices 
and computers proved to be effective in triggering the conversation around the indicators of digital literacy. In the 
same way, the set of initiation questions about the quality of intergenerational relationship proved to be adequate. 
No semantic or syntactic problems were identified. In the case of the post JME session interview, and even though 
the child understood the questions asked and no semantic or syntactic problems have been identified, the child was 
reluctant to answer the development questions requesting argumentation for the yes/no answers given, although we 
have emphasized that there were no right or wrong answers and that we were only interested in knowing her 
opinion. If the problem persists in future interviews, it will be necessary to rethink how issues are being explored, 
especially in the case of younger children, as they can have a more difficult time trying to articulate answers that 
reflect what they think or feel. No problems were identified in the grandmother post JME session interview. 
JME Session took place in grandmothers living room and both grandmother and granddaughter were seated in the 
couch (the researcher was seated in a couch next to them). The session (as well as the interviews) was recorded 
using a GoPro HERO4, a small device that was discretely installed in a nearby closet. The mobile device used was 
an iPad Mini and the App tested was Notes HD. The session began with the description of the activity by the 
researcher (it had already been introduced to grandmother, prior to the session). The child asked what was a "family 
tree" and grandmother explained. After a brief introduction to the App and its’ features by the research, grandmother 
and granddaughter began working together: “So, let’s build our family tree!”, said grandmother, as she handed the 
tablet to granddaughter. The grandchild controlled the interaction with the tablet for most of the time, showing 
reluctance in letting the tablet go or sometimes moving the tablet away, when grandmother tried to interact. 
Grandmother’s role was more related to the management of tasks, suggesting how the activity should progress, 
helping with the writing and the positioning of elements on the screen.  
There were some issues resulting from the use of the free version of the App Notes HD, that does not seem very 
stable. The App frozen and crashed a couple of times, some of which when the undo was activated to reverse 
inadvertent actions. Besides, some tools are not available in this version and selecting them opens new windows 
with information and integrated sales, which was very disruptive. Some other problems aroused from the fact that, 
after inserted into the canvas, elements merge with the background and can no longer be individually manipulated. 
This was a common feature to all the analysed Apps, although some allows for the use of layers, in the paid 
versions. However, layers are a high-difficulty feature considering the subjects of our studies. When elements were 
not overlapping, resizing and repositioning was done by slicing the canvas area where content was and then using 
gestures like pinch, spread, rotate and drag. Although these considerations result from only one session and the use 
of the paid version will eventually solve some of the problems reported, we are not entirely sure that this is the most 
suitable App. The pre-pilot session with older adult and children with no parental relationship will allow us to test 
the other selected App (“Bloco de Notas+”). 
5. Conclusion 
The research’s piloting phase is proving to be absolutely essential for the preparation of the JME sessions with 
older adults/grandparents and (grand)children and the pre and post session’s interviews. Even though only one of the 
two sessions scheduled for the pre-pilot study was conducted, it was already possible to conclude that the App tested 
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is unstable and lacks features to individually manipulate the different elements inserted in the canvas. The post JME 
session with the child showed that younger children may have some difficulty in deepening the themes introduced 
by questions, alerting us to the possible need to rethink the development questions to ask. The remaining pre-pilot 
session and interviews, as well as the pilot study, will allow us to refine these and other issues that may be of 
importance to ensure the undefiled operationalization of the main study. 
It is expected that research results will allow the outline of a set of recommendations for designing tablets’ 
content intended to mediate and support intergenerational interactions, contributing for the conceptualization and 
development of digital media and technology able to integrate the interests and needs of both older 
adults/grandparents and (grand)children and to promote their relations. 
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